Abstract. In the present article we provide an example of two closed non-σ-lower porous sets A, B ⊆ R such that the product A × B is lower porous. On the other hand, we prove the following: Let X and Y be topologically complete metric spaces, let A ⊆ X be a non-σ-lower porous Suslin set and let B ⊆ Y be a non-σ-porous Suslin set. Then the product A × B is non-σ-lower porous. We also provide a brief summary of some basic properties of lower porosity, including a simple characterization of Suslin non-σ-lower porous sets in topologically complete metric spaces.
Introduction
In the present article we deal with Cartesian products of σ-lower porous sets. The work is motivated by a paper of L. Zajíček [5] where the following theorem is proved: It is a natural question to ask whether an analogous statment holds for lower porosity (i.e. the notion of porosity defined by limes inferior rather than limes superior). In Section 4 we present a counterexample, showing that the answer is negative. However, if we strengthen the assumptions of the original conjecture, we obtain the following theorem. These two theorems together give us a fairly complete answer to our question. It is easy to see that both aforementioned notions of σ-porosity are invariant with respect to bi-Lipschitz homeomorphisms. Therefore, in all the previous theorems we can equip the product spaces with any metric which is "bi-Lipschitz equivalent" to the maximum metric and the resulting statement will be true.
It is also fitting to give an explanation as to why in Theorem 2 we only require the sets A and B to be Suslin while in Theorem Z these are assumed to be of the type G δ . The reason is that we use two inscribing theorems (see 2.5 and 2.6) which, at the time Theorem Z was proved, had not yet been discovered. Of course, this means Theorem Z can be generalized to Suslin sets.
Some facts about σ-lower porosity and abstract porosity
The main aim of this section is to provide the reader with a self-contained collection of some basic facts about σ-lower porous sets (with some references to related articles). It might be of some independent interest, but we shall use these facts to prove our main results.
Notation. In the whole paper we shall denote by B(x, r) the open ball with centre x and radius r, by A the closure of the set A, and by ∂A the boundary of A. As usual, for a set X the symbol 2 X denotes the power set of X.
Convention. Unless stated otherwise, we shall consider all product spaces equipped with the maximum metric (i.e. for x 1 , x 2 ∈ (X, ̺) and y 1 , y 2 ∈ (Y, σ), ̺ m ( x 1 , y 1 , x 2 , y 2 ) = max{̺(x 1 , x 2 ), σ(y 1 , y 2 )}).
The following standard definitions of σ-porosity originate in a work of A. Denjoy from 1920; however, a systematic investigation of these sets (and the usage of the current nomenclature) has begun in 1967 with an article of E. P. Dolzhenko. For extensive information about σ-porous sets from various viewpoints we refer the reader
